The decrease in mortality due to cardiovascular diseases (CVD) 
Results
The TC mean showed significant reduction due to dietary guidance. The smoking habit decreased significantly with behavioral changes. The mean of the BPs decreased significantly with a better detection and hygienic measures, and the adhesion by definite hypertensive people to the treatment showed an index of 56.6%. On the other hand, the BMI showed an expressive and gradual increase. The probability for the individuals to remain free of any cardiovascular event was of 98.1%, whereas for the fatal events, it was 99.2%.
Conclusion
Those results prove that initiatives directed towards the prevention must be priorities, aiming at modifying the morbimortatility rates of CVD.
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The decrease of mortality due to cardiovascular diseases (CVD) has been achieved in the United States and the same decrease has been happening in developing countries [1] [2] [3] . In Brazil, tendencies to the fall have also been identified, especially for CAD and cerebrovascular diseases (CbVD), in a well-documented manner for the metropolitan regions, notably Belém, Salvador and São Paulo, and, not so importantly, for the capitals of South Region, where the last rates have shown a tendency to stability 4 . Despite such importance, the information available on the distribution and behavior of that kind of diseases and their risk factors in Brazil is still little: works by Costa 5 and Achutti & Medeiros 6 , in Rio Grande do Sul, and those by Laurenti & Fonseca 7 , Ribeiro 8 and Rego et al. 9 , in São Paulo, on hypertension and CVD. So, having epidemiological assessments on such parameter at hand becomes imperative for the projections aiming at the decrease of cardiovascular mortality. Due to the importance of the theme, given to the growing participation of that mortality index in vital statistic and the scarcity of relevant studies carried out in Brazil, a clinical study on the risk factors of arteriosclerotic cardiovascular diseases was proposed, in the long-term follow-up (up to 20 years), in a closed population sample from the region of São José do Rio Preto (SP), with emphasis on the effect of preventive measures as dietary and behavioral guidance.
Methods
The study was developed in the region of São José do Rio Preto (northwest of the State of São Paulo), with 621 employees, of both sexes, of Companhia Paulista de Força e Luz, who worked in the cities of São José do Rio Preto, Mirassol, Barretos and Araçatuba, being the sample socioeconomically similar.
Those employees showed job stability, obligatoriness in being submitted to periodic, yearly or semestral medical examinations, and they were assessed in an ambulatory in the city of São José do Rio Preto, counting on a nursing assistant and a labor physician, who followed them up from January 1977 to December 1996. There the clinical examinations, measurements of weight, height and blood pressure, and venopuncture to determine total cholesterol, and other laboratorial exams were performed.
The age, at the beginning of the study, varied from 15 to 59 years old, with an average of 29.1±7.1 years old, 580 were male, with average age of 29.4±7.2 years old and 41 were female, with average age of 25.0±5.2 years.
All participating employees showed a medical record, in which all health events occurred during the period were marked down. The blood pressure measurements were taken in accordance to the techniques recommended by the World Health Organization 10 (WHO -Hypertension Expert Committee, Geneva, 1978), with the use of aneroid sphygmanometers duly calibrated with column of mercury equipment and periodically gauged.
The weight and height measurements were taken on a Filizola scale (with capacity for 150 kg and sensitivity of 100g), at the beginning of the yearly clinical appointment, with the employees free of heavy shoes and clothes, according to standardized techniques 11 .
In blood samples collected after 12-hour feast the following biochemical exams were carried out: complete blood count, glucose, total cholesterol, HDL-cholesterol, LDL-cholesterol, triglycerides and creatinine. Total cholesterol was dosed using the colorimetric method of Liebermann-Burchard, in the period from 1977 to 1988, the modified colorimetric method of Huang, in the period between 1989 to 1993, and through the enzymatic system in a CHOD-PAP spectrophotometer, from 1994 to 1996.
The criterion of Joint National Committee (1997) 12 was used for the diagnosis of hypertension.
The body mass index (BMI) or Quetelet index, which is represented by the division of the weight (in kilograms) by the square of the height (in meters) 13 was used. Concerning the total cholesterol (TC), the participants were divided in accordance to the criteria of III Consenso Brasileiro sobre Dyslipidemias -3 rd Brazilian Consensus on Dyslepidemias -, recommended by Sociedade Brasileira de Cardiologia -Brazilian Society of Cardiology -(Department of Atherosclerosis) 14 . The employees who reported smoking daily, any number of cigarettes, were regarded as smokers.
Serum cholesterol, smoking, hypertension and BMI-assessed obesity were considered as risk factors for cardiovascular diseases.
Definite complications from CAD, sudden death, intermittent claudication, congestive heart failure, cerebrovascular accident and transitory ischemia were considered as cardiovascular events. Those diseases were diagnosed on clinical base, in conventional supplementary exams and, in fatal cases, in death certificate.
Information on the distribution of age and sex of the studied group is shown on table I, showing that most of individuals were within the age range between ≥20 and <40 years old in the year 1977 (88%). The fact of the great prevalence of male sex is due to the type of professional activity of the individuals (electric power company workers of CPFL).
The aim of the intervention was of modifying the "risk factors" that, for some time, have been increasing their importance in the field of non-transmitted chronic diseases.
So, the employees were guided towards the elimination of smoking habit, decrease and control of weight and the control of blood pressure in hypertensive. That process was carried out individually in the yearly periodic appointment and in group, with the help of talks and videos. Concerning the borderline-high and high level TC, a standard diet was instituted aiming at reducing the ingestion of long chain fatty acids 15, 16 . Yearly or semi-annually, during the whole study, all individuals were guided by the physician of Occupational Medicine Ambulatory to replace saturated fats for polyunsaturated fatty acids, in addition to the increase of ingestion of vegetables and fiber-rich foods.
The feedback was always assessed in the yearly or semestral periodical exams or when necessary, which was facilitated by the commitment from CPFL with Preventive Medicine for being about a restricted group of employees. Astatine was prescribed in the cases that the TC ≥300 mg/dL. The employee's database was done in MSExcel and the analyses through Solo Statistical System (Version 2.0) software, with which the means and standard deviation and the matching t-test were calculated for each variable in the study. The comparisons of two proportions were carried out with Primer Software.
Actuarial curves were obtained to analyze the appearance of cardiovascular events and deaths in the time of the study. The actuarial method, among the methods of tardive analysis of results, is the most suitable as it gathers patients with different follow-up times, uses information from all patients, regardless of time distribution, and it can be used to estimate the "probability of being free" of many events, as well as allows for the comparison of results from other populations.
Significant values of p<0.05 were considered and the confidence intervals (CI) 95% were calculated.
Results
The three-year variations of average levels ± standard deviation of total cholesterol (TC) are shown on figure 1, in which there is an increase in year 1983 and then a gradual decrease until year 1995. When we compared the values found in 1977 with those found in 1995, there was a non-significant decrease of 1.5 mg/dL (p=0.334). If the comparison is of 1983 with 1995, there was a significant reduction (p<0.01 CI 95% 9.67 to 16.48) of 13.2 mg/dL (6.2%). In the comparison regarding sex, we found similar results.
When we assess the three-year variations of serum cholesterol in accordance to the 3 rd Brazilian Consensus on Dyslipidemias, we find the number of individuals with desirable level, significantly increasing from 295 (47.5%) to 348 (57.1%) (P<0.01), with those with high level also decreasing significantly from 127 (20.5%) to 83 (13.6%) (P<0.01) and the borderline-high group not showing significant changes when the years 1977 and 1995 (p=0.335) are compared ( fig. 2) . The changes in the prevalence of smoking habit, after a 20-year follow-up, is shown on table II, in which the number of smokers significantly decreased from 338 (54%) to 181 (30%) (p<0.01).
The distribution of mean ± SD of body mass index (BMI) is in figure 3 , which verifies a gradual and significant increase when comparing 1977 to 1995 p<0.01), with the passage from 23. The mean and standard deviation of systolic and diastolic pressures of definite hypertensive individuals, with and without treatment, at the end of the study in 1996 are on table IV. The systolic and diastolic pressure levels were significantly lower in those treated individuals (p < 0.01 CI 95% 14.1 to 22.8 and p < 0.01 CI 95% 9.6 to 14.4, respectively).
The occurrence of fatal and non-fatal cardiovascular events and of deaths non-related to CVDs, for the period from 1977 to 1996, is shown on table V. Twelve events occurred, which correspond to an incidence of 0.97 event per 1,000 individuals per year. For the 5 fatal and 7 non-fatal events, we have an incidence of 0.40 and 0.56 events per 1,000 individuals per year, respectively. The probability of being free of any non-fatal and fatal cardiovascular event, in the period of 20 years (1977 to 1996), according to actuarial curve ( fig. 4) 
Discussion
Anatomopathological data and data from experimental, clinical and epidemiological investigations show the relation among dyslepidemias, especially the hypercholesterolemia, and the coronary artery disease.
Results from those investigations allowed for verifying that the reduction of cholesterolemia is able to decrease significantly the clinical events and the deaths resulting from CAD, as well as cardiovascular mortality [17] [18] [19] [20] [21] [22] [23] [24] [25] [26] [27] . Up to 20 years of follow-up (1977) (1978) (1979) (1980) (1981) (1982) (1983) (1984) (1985) (1986) (1987) (1988) (1989) (1990) (1991) (1992) (1993) (1994) (1995) (1996) , it was possible to demonstrate a non-significant decrease of 1.5 mg/dL for the plasmatic TC of the whole group. The three-year variations of TC levels showed an increase of the average values in the year 1983. The management to reduce hypercholesterolemia occurred that year was the dietary change to all individuals who showed TC ≥200 mg/dL and use of astatine in those cases that TC ≥300 mg/dL. The results showed a significant decrease of the values of TC (13.2 mg/dL) when compared to those in the years 1983 and 1995. When the three-year variations of serum TC were assessed, according to the 3 rd Brazilian Consensus on Dyslipidemias, a significant increase of the number of individuals with desired levels was found and also a significant decrease of the number of individuals with high levels, when the years of 1977 and 1995 are compared.
Those results are similar to those from several studies on primary intervention that used different alimentary changes, but basically used the reduction of ingestion of foods rich in cholesterol and saturated fatty acids, and an increase of those with unsaturated fatty acids and complex carbon hydrates.
Smoking is one of the most important risk factors cardiovascular diseases and also neoplasias, chronic bronchitis and emphysema. Its high prevalence victimizes many individuals, especially due to atherosclerotic cardiovascular disease. It is regarded by the World Health Organization (WHO) and by the Department of Health of the United States as the most important avoidable risk factor of morbidity and mortality. Despite many scientific evidences pointing out to smoking malignancies, approximately a fifth of the world population consist of smokers. In Brazil, it is estimated that smoking is responsible for about 100 thousand deaths per year.
Intervention on smoking as objective of primary and secondary prevention of cardiovascular diseases allow for an important reduction of morbimortality, determining a better and greater survival in individuals who stop smoking, of both sexes and in any age range [28] [29] [30] [31] [32] [33] [34] [35] . In the present study, with the help of different methods of smoking interruption, such as behavioral changes (talks, videos, periodical exams), pharmacological preparations of nicotine, acupuncture, etc., it was possible to obtain satisfactory results, in which the number of smokers decreased from 338 to 181 (24%) in the whole group.
The results reached were comparable to those in the great international clinical studies of actuation on main risk factors [36] [37] [38] [39] [40] . A longitudinal study, performed in the city of Framingham 41 , showed the association of obesity with morbimortality due to cardiovascular disease in both sexes and different age ranges. The coexistence of disorders as dyslipidemia, diabetes mellitus and hypertension, made impossible to identify the obesity as an isolated risk factor for cardiovascular disease. Only after 26 years of assessment and a new analysis is that obesity was defined as an independent risk factor for cardiovascular disease 42 , despite that relation has not always been confirmed 43 .
In the present study, the body mass index increased gradually and significantly when the years 1977 and 1995 are compared, with values of 23.3±3.2 and 27.3±3.4 kg/m 2 , respectively. That number was also certified by Lotufo 44 . The certification that obesity was increasing assigned preventive measures for its reduction during the follow-up of the group, with nutritional guidance and incentive to regular physical exercises for a short period (approximately 1 year), but that did not have the desired effect, despite the efforts.
Hypertension is one of the most important risk factors for CVDs, as many epidemiological studies show but it is also, potentially, the one with the easiest approach, because its prevalence among adults is about 20%, there are efficient pharmacological and non-pharmacological therapeutics in its control, its initial identification and treatment require few technological and workup resources, and finally the current treatment schemes have few side effects, with good tolerability.
The prevalence of hypertension for the period between 1977 and 1996 was approximately 16%. It has been estimated that approximately 1 out of 5 adults have hypertension in the United States, which means, 20% 45 . In Brazil, many studies demonstrate that hypertension has variable prevalence.
The mean and the standard deviation of systolic pressure in this study showed a significant decrease from 125.8±11.7 to 124.0±12.0 mmHg, whereas the diastolic pressure showed a significant increase from 76.9±6.8 to 80.7±7.0 mmHg. A better detection and a better control of hypertension, with the help from periodical (yearly, semestral) exams, decreased the average level of systolic pressure of those individuals and reduced its prevalence.
Lolio and Laurenti 46 , in 1986, showed results from the decrease of tendencies of mortality due to CAD from 1976, in the city of São Paulo. The same was observed for the cerebrovascular disease, in which the decrease was already noticed since the early 1970s. Lolio 49, 50 showed that the mortality due to CAD and cerebrovascular disease is decreasing in the State of São Paulo in years 1980-1989. Other Brazilian capitals also showed a decrease in mortality due to CVD 4 . The systolic and diastolic pressure levels were significantly lower in those treated individuals. The adherence to the use of medications was considerable, as the company contributed with 30% from their cost.
In our study, during the observation period, 12 individuals died, being 5 of them concerning to CVDs and 7 non-related to, without having significant difference among them. Among the ones due to CVDs, 2 were due to coronary events and 3 due to cerebrovascular diseases.. The probability of being free of all cardiovascular events, according to the actuarial curve, was 98.1% and the fatal events due to CVD, was 99.2%.
This work could be achieved because we used epidemiological knowledge that evolved after the postulate of (1970) 51 and the lessons the study of Framingham have supplied us with in the different stages of its publishing. In Brazil there are difficulties for 
all events fatal events
comparisons with other studies due to the characteristics of this research, sample with same socioeconomic standard, for being about a closed group of employees and especially for the involvement from CPFL in relation to the importance of Preventive Medicine.
So, the importance of heath services in the workplace is highlighted, not only to identify risk groups, but especially for the performance of activities of education on heath that aim at modifying life habits or styles that give rise to the whole community.
With the long-term (20 years) intervention (on the main risk factors for cardiovascular diseases) of a closed group consisted of 621 electric power company workers, we verify as follows: a) The average of total serum cholesterol showed a significant decrease by the effect of dietary guidance, especially from the year of the sixth year of follow-up, increasing the number of individuals with desirable level and decreasing the number of those with high level. Smoking also decreased significantly, with behavioral changes. The average of systolic blood pressure significantly decreased with a better detection and hygienic measured taken during the periodical exams. The use of medications reduced significantly the systolic and diastolic pressure levels. The body mass index showed a significant and gradual increase. b) Regarding the cardiovascular events, the probability of being free of any event was 98.1% and the probability of being free of fatal events was 99.2%.
